From: Evison, Leah (MPCA)

To: Evison, Leah

Subject: FW: EPA memo on GM

Date: Monday, May 05, 2014 10:04:15 AM
Attachments: EPA Memo re GM action level.pdf

032714 GMI_VI_Conceptually.pdf

From: Messing, Rita (MDH)

Sent: Thursday, May 01, 2014 9:49 AM

To: Ricardo McCurley (ricardo@comogreenvillage.info)

Cc: Neve, Hans (MPCA); Evison, Leah (MPCA); Kadrie, Julie (MDH); Campbell, Fred (MPCA);
Herbrandson, Carl (MDH); Hansen, Emily (MDH); Kelly, James (MDH)

Subject: FW: EPA memo on GM

Ricardo:

Attached are a memo from EPA clarifying the previous memo from Mr. Fusinski at EPA.
Please look especially at the last paragraph:

The MCPA decision point of installing vapor intrusion mitigation systems at subslab soil gas
exceedances of 20 ug/ma is consistent with US EPA policy of protecting human health from
TCE exposure through vapor intrusion. It is equivalent to an indoor air concentration that is
within EPA’s acceptable risk range for cancer risk and also meets EPA’s recommended
cleanup level for non-cancer risk.

The point is that the EPA number (4.3 ug/m.3 sub-slab) is a screening number and not an action
number. EPA has decided that any site associated with a cancer risk greater than an “upper bound”
estimate of 1 additional cancer case in 1,000,000 people exposed for a lifetime (70 years) needs to
be further investigated. (The risk is calculated by extrapolation from data indicating cancers at
exposures as much as 100,000 times or more higher than the screening number, and the actual risk
may in fact be zero.) In Minnesota, the MPCA will generally take action if the “upper bound” cancer
risk estimate is greater than 1 additional cancer case in 100,000 people exposed for a lifetime (again
the actual risk may in fact be zero). For cancer, the calculated sub-slab criterion would be 43
ug/m.3. EPA might not take action unless the calculated “upper bound” cancer risk estimate is 1
additional cancer case in 10,000 people exposed for a lifetime (and again the actual risk may in fact
be zero). So, based on cancer risk, EPA could decide not to take action (e.g., install mitigation) unless
the sub-slab concentration is greater than 430 ug/m.3.

Note that cancer risks are accumulated over a lifetime. So, the exposures to TCE would be of
concern only if they last for many decades. Most students living in the neighborhood live there for
much shorter time periods, so their cancer risks at these exposure levels would be even lower, in
fact vanishingly small. Nevertheless, there are people who have lived in SE Como for many decades,
so they could accumulate some extra risk for cancer. This extra risk (whether 1/1,000,000 or
1/100,000 or 1/10,000) would be impossible to actually see in an epidemiological study because the
“background” cancer risk is between 40 and 50 % or 4/10 to 5/10. So the “extra risk” at 1/10,000
would be 4.0001/10 which is the same as 4/10.
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MEMORANDUM

SUBJECT: Discussion of Variation of Minnesota Pollution Control Agency and US
EPA Vapor Intrusion Screening Levels for the General Mills Site

FROM: Keith Fusinski, PhD Toxicologist US EPA
Superfund Division, Remedial Response Branch #1, Remedial Response Section #1

TO: Leah Evison, Remedial Project Manager, US EPA
Superfund Division, Remedial Response Branch #1, Remedial Response Section #1

DATE: 4/28/2014
STATEMENT OF THE ISSUES

On February 29, 2012, it was recommended that the EPA’s screening value of 4.3 pg/m’
TCE be used for screening soil gas samples at the General Mills site. Currently MPCA is
using 20 pg/m’ in soil gas (sub-slab) as a decision point for installing vapor intrusion
mitigation system for homes. RPM Evison requested an explanation of why US EPA and
Minnesota Pollution Control Agency (MPCA) use different values and if the MPCA
decision point of 20 pg/m’ is considered protective.

DISCUSSION

The US EPA determines probability of a non-cancer detrimental health effect to occur by
calculating a hazard quotient (HQ). The HQ is a ratio of a single substance exposure
level over a specified period of time to a reference dose of the same substance derived
from a similar exposure period. It is recommended that the HQ of an exposure to a
chemical of concern be below or equal to 1 which is the level at which no adverse human
health effects are expected to occur. For cancer risk, the US EPA recommends a
screening level that would equate to an exposure to a chemical that would increase the
excess lifetime cancer risk (ELCR) (or chance of getting cancer over a lifetime) by one in
a million (1x10®) or greater. However, rates up to 1 in 10,000 (1x10™) are considered
acceptable action levels. It is also important to note, that a screening level is not an action
level. Generally, if the concentration of a compound is within or below US EPA’s risk
range of 10™ to 10° ELCR, no action would take place. A screening level is just a
number which tells the agency that more investigation should be done. The Office of
Solid Waste and Emergency Response (OSWER) suggest that a removal action takes
place if ELCR exceeds a 1 in 10,000 or the HQ exceeds 3.





Vapor intrusion is the migration of volatile chemicals from the subsurface into overlying
buildings. Volatile chemicals in contaminated groundwater can emit vapors that may migrate
through subsurface soils and into indoor air spaces of overlying buildings. The vapor
intrusion pathway is considered complete when the vapors move from the source (or
groundwater contamination) through the deep soil and subsurface soil gas, and into a
structure. Each of these components must exist in order for the pathway to be considered
complete.

US EPA determines indoor air screening levels based upon a person being in a home for
24 hours a day, 350 days per year for 30 years. Each step in the vapor intrusion pathway
has a different screening level calculated from the indoor air screening level. It has been
found that the concentration under a building (subslab) would have to be ten times greater
than the indoor screening level to reach that screening level inside the home.

The US EPA screening level for TCE in indoor air is 0.43 pg/m’ based upon a 1 in a
million ELCR. The acceptable cancer risk range would be 0.43 pg/m’ to 43 pg/m’ for
indoor airThis would equate to a TCE concentration in the subslab soil gas of 4.3 pg/m’
to 430 ug/m’. It is important to note that an HQ of 1 would be exceeded if indoor air
concentrations of TCE exceed 2.1 pg/m’ (21 pg/m’ in the subslab soil gas).

The MCPA decision point of installing vapor intrusion mitigation systems at subslab soil
gas exceedances of 20 pg/m? is consistent with US EPA policy of protecting human
health from TCE exposure through vapor intrusion. It is equivalent to an indoor air
concentration that is within EPA’s acceptable risk range for cancer risk and also meets
EPA’s recommended cleanup level for non-cancer risk.






Vapor Intrusion - GMI Site Conceptual Model
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Sub Slab TCE Concentration

Indoor (basement) contaminant concentrations are typically 100 - 1000 times lower than subslab
concentrations. Impermeable foundations will attenuate contaminant penetration much more
effectively than porous foundations.

The above graph assumes normal distribution of the probability that a basement in a home with
unknown basement construction has greater than 2 ug/m3 TCE, given a measured subslab TCE vapor
concentration (range 0 - 1,500 ug/m3). This is a conceptual model. The actual shape of the curve will
depend on the range of characteristics of basements in an area. A identifies EPA listed values for 5%,
25%, 50% and 75% probability of having basement indoor air TCE levels greater than 2 ug/m3.

100% of the homes above 20 ug TCE/m3 subslab are receiving SV/radon mitigation systems which
provide a large health benefit by reducing radon exposure, as well as reducing or eliminating TCE
migration into the home. Alternatively, if indoor air sampling had been conducted in all homes with, say,
less than 100 ug/m3 subslab, significantly fewer homes would have received SV/radon mitigation
systems.
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However, it turns out that for TCE, cancer is NOT the health effect which is most sensitive. These are
effects on fetal cardiac development and effects on the immune system. The risk for these effects is
NOT accumulated over decades but over much shorter time periods. In order to protect against
these risks, MDH, MPCA and EPA have determined that a concentration sub-slab of 20 ug/m.3 or
less is protective.

The 20 ug/m.3 sub-slab criterion being used by the MPCA is an action number, not a screening
number: if the sub-slab concentration is above this number then mitigation is installed.
Furthermore, MPCA and General Mills have determined that dwellings in between residences that
have been given mitigation systems will be offered these systems EVEN IF their sub-slab
measurements are below 20 ug/m.3.

Finally, please see the attachment indicating that the 10-fold attenuation factor assumed from sub-
slab to indoor air is almost always a big underestimate. The average attenuation factor is about 700.
If the MPCA and General Mills had decided to measure indoor air and only offer mitigation when

indoor air was found above 2 ug/m.3 then many fewer homes would have been offered mitigation.

| realize that both sub-slab and indoor air values may vary. However, almost all testing took place in
winter months, when values are expected to be highest. Thus, the protectiveness built into the sub-
slab criterion for mitigation assuming a 10-fold attenuation factor, and the timing of sub-slab
measurements, the protectiveness of the 2 ug/m.3 indoor air criterion, plus the care that is being
taken to install and test the systems and ensure their ongoing functionality eliminates health risks.

This is a long and involved e-mail. However, | believe that writing at such length is needed given the
great interest in SE Como in all of the details involved in the decision-making process.

Please feel free to contact me if you have more questions.
Best regards,

Rita

Rita Messing, Ph.D., Supervisor

Site Assessment and Consultation

Minnesota Dept. of Health

Phone: (651)201-4916
e-mail: rita.messing@state.mn.us<mailto:rita.messing@state.mn.us>

5% Please consider whether it is necessary to print this email
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From: Neve, Hans (MPCA)
Sent: Tuesday, April 29, 2014 12:25 PM

To: Evison, Leah (evison.leah@epa.gov); Burman, Sandeep (MPCA); Kelly, James (MDH); Messing, Rita
(MDH); Hansen, Emily (MDH); Herbrandson, Carl (MDH); Olson, Edward (MPCA); Campbell, Fred

(MPCA); Kadrie, Julie (MDH); Rude-Young, CoriAhna (MPCA); Brungardt, Sam (MPCA)
Subject: FW: EPA memo on GM

Rita, would you be willing to pass this on to Ricardo at SECIA. Would you consider also including in
the e-mail the work that Carl has done presenting the conservative nature of the 10x attenuation
factor, with the median attenuation factor being in the hundreds.

Thanks
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